The testes and the spermatic cord of raccoons (Procyon lotor, kits to adult breeders; n 5 48) were examined. Segmental arteritis confined to the extratesticular portions of the testicular artery was present in raccoons of all ages. The arterial changes were seen in laboratory-confined experimental and control animals as well as in wild-caught raccoons. The lesions consisted of proliferative endarteritis with presence of inflammatory cells within the intima, media, and the adventitial regions of most affected vessels. Some aspects of the proliferative arterial lesions were reminiscent of systemic necrotizing vasculitis (polyarteritis nodosa), an immunologically mediated condition of animals and humans. Etiologic agents were not identified at the affected sites. Arteritis was not attributed to the administration of infectious agents because it was present in raccoons of all age and origin. To our knowledge multifocal arteritis confined to the testicular artery has not previously been documented in raccoons.
Raccoons (Procyon lotor) are highly adaptable omnivores that are found throughout North America and in some areas of Europe and Asia where they were introduced in the 1960s. 1 Raccoons are nocturnal and are found in urban and rural areas of the USA. They have been used as sentinels to monitor our immediate environment for pollutants 2 and are being evaluated as models for the study of transmissible spongiform encephalopathies (TSEs; prion diseases) of animals. 4, 5 Arteritis or vasculitis, in general, is morphologically characterized by inflammatory cellular infiltrate in the walls of blood vessels and can be a component of many disorders in both humans and animals. Unlike in humans, immune-mediated causes of vasculitis in animals are not common 3 and the etiology and pathogenesis of most vasculitides remains undetermined. 8 This report documents microscopic findings of multifocal extratesticular arteritis in raccoons of different age groups that were used in transmission studies of TSEs (scrapie, transmissible mink encephalopathy, and chronic wasting disease) 4,5 as well as in free-ranging raccoons.
Materials and Methods
Between 2000 and 2007, 48 male raccoons of different age groups (groups A to E; Table 1 ) were examined for the presence of extratesticular arteritis. The raccoons were either purchased from a commercial breeder in central Iowa or were live-trapped in the area surrounding the National Animal Disease Center (NADC), Ames, Iowa (Table 1) . Raccoons from the breeder were used for experimental transmission studies (agents of TSEs) and included uninfected control animals. 4,5 All experimental raccoons were housed with their respective groups in a biosafety level 2 containment facility at NADC. Raccoons were fed dry dog food (Premium formula, PMI Nutrition Inc., Brentwood, MO) twice a day, and clean water was available ad libitum.
The formalin-fixed raccoon testicles and spermatic cords (examined one testicle per animal), obtained at the time of castration, were bisected longitudinally and processed for routine histopathology. The tissues were embedded in paraffin wax, sectioned at 4 mm, and stained with HE. Selected sections were also stained with Gram, periodic acid-Schiff (PAS), and Gomoris methamine silver (GMS) stains and also were labeled by immunohistochemical (IHC) methods to detect presence of antigen for Chlamydia. For the latter, the primary polyclonal antiserum obtained from rabbits that had been hyperimmunized with ovine abortion strains B577 and OSP of Chlamydophila abortus was purified by column chromatography (CM Affi-Gel Blue, Bio-Rad Laboratories, Richmond, CA), and used as primary antibody at a dilution of 1:750 in Tris buffer. Immunostaining of tissue sections was performed as previously described. 7 Performance controls incorporated into each staining procedure included sections of ovine placenta with large numbers of C. abortus (positive tissue control) and the substitution of normal rabbit serum diluted 1:750 in Tris buffer for anti-Chlamydophila antibody (negative serum control). Selected paraffin-embedded tissue sections of two raccoons with arteritis were examined by nested polymerase chain reaction (PCR) using degenerate consensus primers targeting a region of herpesvirual DNA polymerase gene 9 for any herpesvirus infection and by transmission electron microscopy (TEM). For the latter, the tissues were deparaffinized. They were placed in 2.5% glutaraldehyde in cacodylate buffer, and then in 1.0% osmium tetroxide in cacodylate buffer, and embedded in Epon. Thick sections (1 mm) were stained with toluidine blue and selected areas were thin sectioned, stained with 5% uranyl acetate in methanol and lead citrate, and examined with a transmission electron microscope.
Results
Testicles of 48 male raccoons of different ages were examined. Gross lesions were not detected. On microscopic examination, 9 raccoons (18 %) had extratesticular arteritis (Table 1 ; Figs. 1-5). Because both formalin-fixed testicles from each raccoon were not available for examination, it was not possible to indicate whether the arteritis was present bilaterally. Although the lesions were observed in all age groups, the prevalence appeared to be higher (100%) in juveniles (7 months of age; group C; Table 1 ).
Morphologically, the arteritis was usually multifocal and segmental (Figs. 1-5), but occasionally it appeared to involve the intima circumferentially ( Fig. 1 ). Lesions were observed in both the small and large vessels ( Fig. 3 ). Very often a spectrum of mild to severe lesions, as well as active and chronic foci of inflammation, were seen in a single section (Figs. 2, 3) . The inflammation appeared to origi-nate in the adventitia (Fig. 2) and extended into the arterial wall. Eventually, there was deposition of fibrous connective tissue in the subendothelial areas of the affected vessels ( Figs. 1, 3) . Although in many of the affected arteries there was narrowing of the lumina, none of the vessels appeared to be occluded ( Figs. 1, 3, 5 ). The inflammatory cells were predominantly macrophages and lymphocytes with occasional plasma cells and rare eosinophils (Fig. 2) . Pathogenic organisms were not detected in any of the examined sections.
Histochemical stains (Gram, PAS, GMS), IHC for Chlamydia, and PCR for herpesvirus were negative for microorganisms or their products. TEM examination of tissues confirmed the presence of arteritis and periarteritis, but did not reveal any pathogenic organisms.
Discussion
Raccoons are highly adaptable nocturnal mammals. Because they share our immediate environment, they are considered good monitors of zoonotic diseases and environmental contamination due to pollutants. 2 Therefore, documentation of unusual conditions in raccoons is desirable.
Inflammation of blood vessels (vasculitis) can be caused by various agents including viruses, bacteria, fungi, and parasites. 3, 10 In the present investigation, there was no evidence of the infectious agents commonly associated with vasculitides in animals. Most vasculitides are thought to have an immune-mediated basis. 3, 10 Therefore, it may suggest that immune-mediated mechanisms may have contributed in the formation of these lesions. However, in the present study the distribution of only the extratesticular portion of the artery may make it possible that the vasculitides of the spermatic cord in raccoons may have been induced by trauma, either self-inflicted or otherwise. In the present study, although 18% of raccoons were found to have arteritis of the extratesticular artery, the prevalence was rather variable in different groups. However, as only one testicle per raccoon was collected at castration, it is likely that the actual incidence of this condition may have been higher if both testicles from each raccoon were examined. Raccoons inoculated with the agents of TSEs (group C) had 100% involvement with arteritis (Table 1) . Although experimental transmission of TSEs (transmissible mink encephalopathy and sheep scrapie) have been documented in raccoons, 4,5 none of the reports have documented presence of arteritis in any organs of these experimental animals when euthanatized at the end of the studies. 4, 5 Inflammation of extratesticular artery in raccoons has not previously been reported. The observation of such a condition in various age groups of raccoons indicates that the agents or conditions responsible for inciting this lesion would appear to be fairly widespread in central Iowa. In some of the examined raccoons, the affected areas of the arteries revealed extensive proliferation of intima together with the cellular inflammatory component that resembled the morphologic lesion of systemic necrotizing vasculitis (polyarteritis nodosa, periarteritis, panarteritis, idiopathic febrile necrotizing arteritis). 3 This condition has been sporadically documented in all species of domestic Vet Pathol 46: 6, 2009 and laboratory animals. 3, 6 Although the cause of this condition has not been established, an immunologic basis is suspected as an instigating factor. However, in the examined raccoons the arteritis differed from that seen with polyarteritis in other animals. For example, none of the affected blood vessels revealed lesions that completely occluded the lumina of vessels or showed obvious lesions of fibrinoid necrosis in the media of the affected vessels. These differences may indicate differences in the etiopathogeny of the lesions, or in the stage of the lesions. Finally, because most of the raccoons in this investigation were laboratory-confined and were in gang cages, this may suggest stress as a possible factor in inducing the vascular pathology, which has been previously suggested as a possible cause of vasculitis in laboratory-confined dogs. 3 
